It is now almost 20 years since we proposed "a new and specific hypothesis" regarding the biochemical basis of memory (Lynch & Baudry, 1984). The hypothesis was prompted by a need for a cellular explanation for the then still-new phenomenon of long-term potentiation (LTP), an effect that matched up remarkably well with the long-expected synaptic substrate of memory. By the time of our paper, LTP was known to be synapse specific, inducible by very brief bursts (Ͻ1 s) of afferent stimulation, absolutely dependent upon rises in postsynaptic calcium, and accompanied by changes in the morphology of dendritic spines. Building on these points, we proposed that repetitive high-frequency synaptic activity causes increases in spine calcium levels (spine as calcium traps), which then produce modifications of postsynaptic glutamate receptors (Fig. 1) . As to the type of receptor changes that might be involved, we suggested four nonexclusive possibilities: (1) new synapses are built, which necessarily involves insertion of new receptors in synaptic membranes; (2) new receptors are added to existing synapses; (3) latent (silent) receptors are unmasked; and (4) extant receptors are modified in such a way as to improve their performance.
It is now almost 20 years since we proposed "a new and specific hypothesis" regarding the biochemical basis of memory (Lynch & Baudry, 1984) . The hypothesis was prompted by a need for a cellular explanation for the then still-new phenomenon of long-term potentiation (LTP), an effect that matched up remarkably well with the long-expected synaptic substrate of memory. By the time of our paper, LTP was known to be synapse specific, inducible by very brief bursts (Ͻ1 s) of afferent stimulation, absolutely dependent upon rises in postsynaptic calcium, and accompanied by changes in the morphology of dendritic spines. Building on these points, we proposed that repetitive high-frequency synaptic activity causes increases in spine calcium levels (spine as calcium traps), which then produce modifications of postsynaptic glutamate receptors (Fig. 1) . As to the type of receptor changes that might be involved, we suggested four nonexclusive possibilities: (1) new synapses are built, which necessarily involves insertion of new receptors in synaptic membranes; (2) new receptors are added to existing synapses; (3) latent (silent) receptors are unmasked; and (4) extant receptors are modified in such a way as to improve their performance.
Option 1 ran into the problem that while electron microscopic studies had found evidence of synaptogenesis after LTP (Lee, Oliver, & Lynch, 1980; Chang & Greenough, 1984) , the magnitude of the effect seemed too small to account for the 50-100% potentiation effects commonly recorded. Option 4 had the problem that, at least at the time, it did not account for the extraordinary stability of LTP; that is, posttranslational modifications of proteins could hardly be expected to persist for the several weeks required of an LTP substrate. This left unmasking or adding of receptors (or both) as the most likely explanations for LTP. As to why potentiation lasted so long, we argued that morphological changes triggered in parallel to the receptor changes opened the way to receptor unmasking/addition and that such changes could be extremely stable. In more contemporary terminology, the idea would be that morphological modifications shift the synapse into a state in which a greater number of receptors can be active or added into postsynaptic membranes.
